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Abstract of JP9275154 



PROBLEM TO BE SOLVED: To provide a 
semiconductor device capable of keeping a 
current gain high and being integrated in the 
semiconductor device containing a bipolar 
transistor and its manufacturing method. 
SOLUTION: in a P<+> -type emitter 1 1 of a 
laterai PNP transistor, a P<++> -type emitter 
13 having higher impurity concentration than 
the emitter 1 1 is formed. Further, an N<+> - 
type base 12 having higher impurity 
concentration than an N<-> - type base 3 is 
formed surrounding the P<+> -type emitter 1 1 . 
Further, in the P<++> -type emitter 13, an 
insulation oxide film 14 on the P<+> -type 
emitter 1 1 is opened, and impurities are added 
to a certain degree that they remain behind in 
this opening part, to fomn poiyclde and be 
heated, so that the emitter 13 may be formed 
by solid-phase-diffusing in the P<+> -type 
emitter 1 1 . 
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(54) mmo>^m ^m»mws.TPt(otmsm 



C57) (S*t)] 

1 1 rttc. 15 -</ if 1 1 J:»3 fc:^a«)tfiK©m>P**S 
X5 v5H 3*0fiJ-r*. ttc. P'Mx5»4ilieD 

X12*3BRtrS. P'*SxS y4r 1 3tt. P* 

Sx 5 5. i» 1 1 ±©«fii68K{l:JB! 1 4«rP80l/. CCDHP 

imi&bx. j»izia4?fi\ P'Sixsf^ii irttcs 




08/08/2005 14:10 FAX 404 815 6555 



KS 



@067 



m:m 1 ] mi m^o^mimwiom i 

c 2 ] lines 1 X 5 V $ ^s«{^:^l^■cJg^s h lo 
1 -<-:^m.tmicm2m9m.om i x $ ^ jie^j^ 

BJiBHixs 2.i»SBJg8J:0iapP«!|»aS©sr2x5 5.3r 20 

gtrffiH 1 X 5 y i«4|iafi!>-ffll*i* f>t>tii,J: 5 K|«ri2*6 
»Bi«:3>4»i> h*-;V4HPrSIS4. 30 

A^sjs«^fiKr&xii^, 

!|^i3£(0^2x % 9 j'«i^'&^tjfi-r-&XS^:&AiBl/;'i: 
[000 1 ] 



- 2 7 5 1 5 4 

2 

[0002} 

sss:^«coi»r. ia5*#Mut:ttwr-5. as 

(a) TiM (c) ttfifJfeCD^PNP h9>J?:^* (W 
TL-PNPiftrrs. ) cosijsxgar*^. 

[000 31 05 (a) KS^'T.t^tC. P^Sfil 0 1 
±k:FK!^}8K 1 X 1 0"at oms/cm'fflN'Sffi 
ftji*Ja 1 0 2&yf:?:t6aaK 1 X 1 0" a t 0 m 5 / 
cm'©N-S'<-X 1 0 3 tift.&N-Sxtri'=^i^ + ;l' 
miBf&n. 'XK.^ Hx>9^1 0 4?S:3Bfi3tl/. -S-©® 

i)C«C. hU>9^1 0 4<D®J2KKitl8%Ji5fiSL//c 
». ;J<';t^';3>l 0 54S»)i*, jRT^I8**5C« 
^. SJRK^tSl OT^rJ&fiSU, '<-XJi5filia« 

ix 5 9 iiiikif^\^^m^wm:^m-i, -^k.. ^ 

-X10 3©5l#tflOi<CS:^««8jaffilx 1 0"a t 
oms/cm'©f ^-7'N'@1 0 8=&»fi2^&. 

[0004]^K. 05 (h) x.y^ktJ:':>^c, 

3 V 1 0 9 . mmam i o 7 Rwan^««i ui?;^ hJ^ 

*-»£rvXi'{CL/T:. Jl<a>« K-xa5x 1 0»»a 
toms/cm'©SW!fTt?^*>aAL. ttWCJfttE 
»4:^f5£:itCJ:0. P'SaUi'fl 1 ORCfP'Mx 

s V if 1 1 1 «^strs. 

[ooo5];x(c. @5 (c) (cmr^9(c. niate^ 
Sitc&mibBii 1 2^^»mmmicmM,&mic 

N'SIOS. P^SaUi'ii 1 1 0ROfP*ax5 9 4' 
1 1 l'^©3>ire; h*-;n 1 3, 114, 115* 

^ti^mati. mm±mcA]iB^b. saw:. 

Ai©^N-d»-x>y*ff5CiK:J:i5, ^^miWAic 
SS^sn* A 1 «S 1 1 6 iJ^fiSf*. W±©xg«: J: 
0. 4««asK:L-PNPh9>i?;^**ij^«sn 

[0006] 

>J?;^*Bv 3S5B©»a0K-C». -tOffljfejOi^. PM 
OS h7>i?;^i»RCJfNM0S h9>i';:^**»e.4-SC 
MOS h5>i^;^i»-«>. NPN 
i»6ia'5«^^< . ^■©$etxg«:fe(,>x«. Ctlia 
ffe©h9Vj?;^j»ixg«:SB:^^tWUt:^R£3n-2.. St 

o-C. filE3(t©B iCMOSSiJi^«:^HrB> SJiSXg 
©JtttraSEft-^fcfeCC. -f^^aAXgB. 

/t. L-PNP h7>y:^ii©Sll3SXgK*j(,>r't>, P 
•333 Ui* ill 1 ORtfP^Sxs 9*111 
CMOS h9>Pxi»©PM0S»Dy-;^Ri:;Fu-^ 

-^*>©:TWB«fta4PM0S h7>y;^4r©y-;^a 
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C3) 

3 

;^iiCDP*S3Ui;ir 1 i ORt/P'SiS v 1 1 1 © 
^PUmSBLH^l X 1 0"~1 X 1 0"a t oms/cm 

10007] L-PNP h9>y;^if©N-S-^ 
-X I 0 3«coi,>t:tNPN h7>5^X*©3Ui>4»t 

«5fflSttI X 1 0"a t oms/cin*gai{a<. x 

0 3 T«flt*»«<-;^««©fmtt 

1 0 3 (f >; T©ittMtt'<-;^Jf«!aiSK 

«jfii©!|#14ia«cfel-^ SS£3(5 ( b ) tC^Sti-CC** J: 9 20 
(0 00 8] h^>J>'X**i<:©asftfi|S*HEi,>i, j|; 

[0009] 2f:#SWttJ:ffi©J: 9^j:^m*3^iao. 
[00 10] 

(C:4c^9§©ii£${4^S». mi^^©^9{^^© 

4 IKH 1/ -c Krf a^tJfSffirt ccj&fiE s n /t» 2 ««s 
©9 1 X s 9 ari»fts& '£«r-r«^f»«»<c4»i,>-c, sir 

Km 1 X 5 y iiMJSi^icjgfiSsti. mfsm 1 X 5 9 iiffi 

i^J: 9 iei:Rffi!@»S©ll2 m-'^oym 2 x s 

[ 0 0 1 1 ] Etc. lirem 1x59 f ®la*H^^?Ji5fiS 

sn/cliffB^ 1 -«-;^^iSJ: *) »:?>M«ii8S©» i ^« 
S!©Sf2--<-;^««i&#i-*Ci)WJ*lyU. ^ 

1 mmMom 1 -<-xffl«'&so«s-'<^ 7 f 9 > 

bSSE^ 1 "-t-^IHWrtK:. Sf 2 1 X 5 7 



«g§V9-27 5 1 54 
4 

[00121 *fc. t^ 1 ss^©» 1 '<-xfig«=&stf 
sxgt. wsmi-i-^ffiWrttc. sr2» 

gam 1 X 5 V f fiB«o-aj*j*6*>n* J: ^> Kijtaieis 

)B{C3>*d> hd-^-;P%iiPr-SXS<t. 

fi»-2>xs&. e;rga«i«R)»>^B3sa^2%esM:i;iKi»« 
aastS'j*. UiBii 1 X 5 5» f ^JDirttcfrfBm 1 x » ^ 4» 

^ J: fJ B:T5W«5tfiS©Sf 2 x 5 ^ fiUSiJ^fiSr -SX 

[0 0 1 3 ] iir^iii»s%». m&m^^-i^ 
i5W*Batciaii$fci?i2«^-'NV*— 5 v^i^vt^^bis. 

«r0fiS-riCi*Jasl,V>. Etc, X 5 i. iJJB 

fiRSiis©^ •) m 1 aitss©m 1 '<-;^«a«j: 0 4>:p 

[00 14] 

ttuatc. :*:««©» l©Slifi©?B)!ltc*>*>Si|£« 

SHI (c) 4;#Ml/TSi?g-r*, 
[0015] *|6OT©» 1 ©llifi©««8{C*»*»* L - P 
NPh^^-yx^B. hU>9^4«Cj:-3-C|6»»»3tl 
fcN-ffl'^-X 3 i&SN-Mx tii+Vt;HS©5R^-tl 
ilSrtK. N-S!-<-;^3©?Itai/i!ft*9'^-7'N'S 

tiA:P*S3U4;3» 1 Oi, C©P'S!aUi'ii 1 OilB 

iai/Tje)5Ksnfcp*ax5 1 1 i, c©p*ax5 
9 f 1 1 *H^•c^,>*N*ffl'4-;^ 1 2 P^Sxs v 
f 1 1 WKBfiSSti/cP'Mx 5 if 1 1 J: 13 fc^FittfJ 
«K©i9il»P'^ax5 1 3*>6«JS3*i-Ci,>*. 
(0 0 1 6] *ftM-Ct4, P*g!x5 5.*I Irttc, M 

«:^*iSi^as©m»p**ax5 1 3*j^*s-r2>ci 

«Cj:-9r. xSs.ifiiAJa^iJ^iS'li-eciOi-C*. 
H 2 (Cw-r 3 U i' * - X 5 V ^'laaiE*' 5 V— :£-c*« 
i^©^ ui'i«a»(cW'i-*aaEf!l»fii©!^ttEI©J: 5 
(C. S£^b-CB4 0S£'0«o;fi:^^{»:i)i. ^^a. 

•ctt«sst«Sfiitt«s©8 osa*-ci^±3-&*c 

[00 17] P'Sxs i.if 1 i*Bt?J:!>K:-^ 
3 J: 0 fc:F««j«K©W(r»N-ai'«-x 1 2 ijgidi 
"ficttcjc-jtr. x5 yi'©W^A38)*»cJ:*'<-;^ 
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C4) 

5 

[ 0 0 1 8 } i coiiJfi(DS®(c«-6^ 

^(*Sa<?)Sa&:&;*«:oi,>r. lai (a) 7!rS<c) ^ 10 

^mbx^mri>. ^r. 01 (a) tc7j^rj:^tc. p 

S«ffil±{c:^;iK«!iSKl x i 0"a t oms/cm' 
t oms/cm'eff<0N-M^-:^3 i^^N-Sixf 

<bJ5:^^iffiiaiajSl XI 0"a t oms/cm^ggco 
[00 19] ^^CC. 01 (b) tc^-rjr^fc. rju^^ 

so^x 5 mmmLtiJ^a oitr^ ^ y :3 > 9 

*>^?&fi6fiI«tCJj?a>:grK-Xfi5x 1 O^'a t oms 

tibTn U a^XO^x $ V ar^taiStCP U ^ ^ 
lOSO'P^^xSr^^l l^j^rifTS. ^>:tC, P^S!x 30 
^y^l l±©;5F$MPUyt-!?;^^' (HS^-^-f) 

x$ v;ar?&e!t9aiS6cK-Xft2x 1 0*'a t oms 

[0 0 2 0] yiiC. Cai (c) CCtSTJt^CC, N^ffi-^ 
-X12«:?BfiRU<:<!:«fiHD'7;^^ (HS^itr) «rffl 
F-Xfil X 1 0"a t onis/cm'JgS<3[)'i<P 

orP^fflxs^^ifi iJ:r)«>:!^«!iaffi©Kir^P**S 40 
(Dr7>^^ h5^^;n 5, 16. i7J&€-n-enrap 

SSI 8:Sr?^^^S. «±«:j:Jp. *»9JCE>an CDIIJS 

[002 1 ] *«Mcr)» 1 ©SI*<0}g«CC*>/P5 L - P 
NP h7>^X 3^4133 (CTSStx-SJc^^B i CMOS 50 



eiMig-2 7 5 154 
6 

{c, L-PNP h'^>t?;^irjggt^Ja3 6rt©3}<i;$/i; 
=i>9^:JBJ5i!rr*(^<!:l3]— XS"Cv N PN h 7>i^;aia» 

[0 022] 0«CC, L-PNP h'5>i^;^^Ji5 
JSt««a3 6 rtCD# y 1/ «; n >9 ^JBASr-SCDiH-Ig 
CMOS h'7>>?;^5^?^fiSMl|S3 7f*JC0PMOS h 
^>i;^;^^?BfiX^3 8&WM0S k^'j^VT.^l&JS. 

ffliss 9 ©y- h«a3 1 ij^fisr 5 c t *s"c# -6, 

[0023] lolSCC. L-PNP h^>y;^^?g 
«®«3 6rtCDP*S3Ui^if 1 O&t^P^Sx* 

i^j^jar-scDiH-xgr, PM0Sh9>t^;^5??i5 

ffiMia3 8 (^P*S V --X 3 2 RCl^P ^SS F U > 3 3 * 

[00241 ratofe. 1 <mmmmcis^ 

*>S¥S»«S5i. N^S-<--X 1 2RCfP**ax5 V 
^ 1 30JBfiR6CiS^ PEP (Photo Engravinp Process 

[0025] ^XCC. ia4«:#fiaL/r*^©02CF>^lifi 
04 (a) 7!lS (d) *ft?gcDm2©||ii<D 
[0026Jt(T. Sri ©||ffl<D?^<tBI«tC. L-P 

NPSF^>s>x^©l8j$:^ccoc^rsiBj-r4» 

-:>^N*@8^?&fiW2>Xfi*"C«. l^lOHftCDJ&ffl 

©HI (a) iia«"c*o, K9g*«as-r^. fiS. 0- 

[0 02 7]yc(C, 04 (a) (C^-rJ:5«:. x^::.^ 

fi)tr^>. ccod<';i^-f F19. aj^K{tfi7&cf 

-Xa5x 1 0"a t oms/cm*SSC[)5fef*Tr^ 
:^->ftA*tf(r^ ^(OmiMMOX. nu^^-RX^s.^ 

^d^^^fiSteiggccp^saui'drioacxijgfiiir^, 

P*ax5 7^1 l±<Z>;>«rSPl/feuy»;^F^<ar 

F-Xa2x 1 0*'a t oms/cm'«acot«^-/ 

•S^-;^ 3 J: O fc:p«!BJififl[CDiif«,>N*S['^--:^ l 2 ^ 

[0 02 8}*<X(C. 04 (b) (C7iVri:^K:. IBISIttS 
rai 4§^^L.TP*Mx$ 1 1±*1. SMinft 
SSPiPt. d^n>4:F-Xfil X 1 o*»a t cms/ 

Qm^wSL<os^'mt^bfcnr-')^^ F2 o^jbaJcU 

C ^rRra PfB« $ -a- ^gfiK; ^ » X > ^-r -S „ 

*©a. j»jaffl«:tf p*§ax 5 51 1 1 rtjcBtajst 

ftL'CP^ax?^.^! irtJcp^fflx^y^ii 1 J:9fc 

^«!iai$©ac»p**a[x 5 an 3 ^jBes-s-*. 
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10 02 9] ;jctc. 04 (c) tc^$ti-2>j:^«:. sm 
1 02S:a^P**Sx5 1 s^toziy^i; hJ^-iH 

5. 16. 1 T^-e^n-emap-r-s. ^j>:«c. sffi:^K: 

( 0 0 3 0 J 0 1 CD^OJB.«ig)atc. m2<Dia5fi© 

h 7 4^?^fiS^lS3 7rtOPMOSh7>t^X^3 
8RCXNMOS h^>e;>X^3 9<Dy-haffi3 1 4Jg 

Q/DfrCfiT-rS- fifoT, CMOSh^>i^X5f3 7 
^l*©fiix55^iT*JO. J:f5?«5i«^8!ifP^e6{c«c-5, 20 
[003 1 ] tfc. mWty:. L-PNP h7>i>X4?J& 

NPNh^>t^;^^J^fiSfiIia4 0rtC!>X5 7 3i»ffi 
3 4^^fi£'r^Ci3&J'C*S- 
(0032J*/c, L-PNP h-y^S^X^JjgfiJE^S 
6rtk:Sffl|fi:ffcK:j:-:.T:Ftt®igSC[)il?(<^P*^ax^ y 

^ 1 3*J^^^>/t2«><D7}<';i^-/ K2 0^?^^-5C[>i 
ra-X!iT. NPNh^>2P;^i»^SE««40©-c--X 
^3 5*J5SE^^»Ci*Jr*-5/ca6. 8!JtXg**«»D 

si*rtc:7^jffiiaigsoiSi^p^*ax5 5,^i3*jK^r 30 

(0033] 
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8 

[133] *^0^tt«a*i^4n^)B i CMOSS 

[04] $^(D92Cr)||i&(0^fiS(D^it:$iEec[)Sji 
XgH. 

m 5 } ti£3K<0^f^C[>KjiXSia. 
[??#c[)SiM] 

1. lOl-PSStS. 

2. 1 0 2- -N''Sade>jZ^;^B. 

3. 1 0 3-N-^«-;3^. 

4. 104"hU>^. 

5. 9. 1 05. 1 09 •;Kyt/y3>, 

6. 1 OB •P*S^i':^;l/:<l7v h-r^T/^Ri. 

7. 10 7Ha»?Km 

8. 10 8-f'^-:/N*JB. 
10,11 0-P^SnU^^, 

11,11 i-'P*sax$ v^i. 
1 2-N*^^-;^, 

1 3-p**ax5 

14. 2 1. 1 i2-mmtm®. 

1 5, 1 6. 1 7. 1 1 3, 11 4. 1 1 

18.11 d'-A\mt&. 
19, ZO-^^VD-^h'. 

3 1 -y-- has. 
3 2-y-x, 

33 •FU"/>. 
3 4-X$ v^mM, 

3 5-'<-;^«& 

36-L-PNPh^>t?;^ a' Jg^m 

3 7 -CMOS hv:yt>:^m^mt. 
3 8-PMOS hv>z^::^mJSi«im. 

3 9-NMOS 

4 0-NPNh^>i?X^?je«ffl« 
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(5i)int.a.» HW5iiiB# jfns^## Fi mTzmmm 

H 0 1 L 27/092 H 0 1 L 29/72 

21/331 
29/73 



